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A .' 

hy T.  N. Nazarova 

Tlic r e s u l t s  a r c  prcscntcd o f  mcteoric JiIst irivestii<ation w i t h  the help 
o f  rocl\zts arid Ear th ' s  r i r t i f i c i n l  s a t c l l i t e s  in USSR f o r  the period rrom 1957 
t o  1900. 'hisurements of s p a t i a l  Clem i t!' of  meteoric p a r t i c l e s  werc condtictccl 

i t l ~  tlic ai(1 o f  p iezoe lec t r ic  sensors along f l  islit t r a j e c t o r i e s  of spacecrar ts  
i i i  c l i c ~  iriciiiity o f  the Earth,  and also in the d i rec t ion  from r h r t h ' s  o r b i t  
to\ \<i  rcl  ;11id from the  S u i .  

Tlic invest igat ions 01' inetcoric par t  i c lcs  were conductcd i n  the coursc of 
iiuinerous decades hy opt ica l  and rridar titetliods , and a l s o  Iiy way of c o l l e c t  ion 
a n c l  anal?,sis o f  meteor bodies Iiaving fal len on I h r t h .  
allowed l is  t o  study the meteor matter' w f r i c i e n t l y  completely. 

These invest igat ions 

lktcnnincd on the bas i s  of olxervntion of  rnetcorbodies a t  the moment of 
time of t h e i r  encounter with the I k r t h  were the veloci ty  vector ,  the mass, den- 
s i t y ,  coinposition and the s p a t i a l  density of p a r t i c l e s  with mass m > 
flnalysing these d a t a ,  one may obtain information r e l a t i v e  t o  meteoric p a r t i c l e s  
o f  indicated dimensions i n  interplanetary space. 

1s t o  p a r t i c l e s  with smaller masses, up u n t i l  now only the i n t e g r a l  charac- 
t c r i s l  i c s  of p a r t i c l e s  and t h e i r  s p a t i a l  d i s t r i b u t i o n  in  interplanetary space 
coulcl i,c obtained on the bas i s  of photomctric study of zodiacril l i g h t  and of  the  
I -coinpo~icnt o f  s o l a r  coron;i . 
\ \ i t11 m ., l ( l - ' l q ,  on the  basis of p a r t i c l e s  of smaller Jiniensions i s  not always 
lcgi  t imatc  o r  proportional ( i n  p a r t i c u l a r  as reqards the character  of p a r t i c l e s '  
spat  irll densi ty  var ia t ion  with the decrease of  t h e i r  mass). 

The extrapolation of  da ta ,  character iz ing p a r t i c l e s  

\tit11 the nppearancc of rockets nncl M S  i t  became possil>lc t o  r e g i s t e r  sepa- 

Ikiriny the c rea t ion  o r  reg is te r ing  apparatus,  c e r t a i n  physical 
x i t c  p a r t i c l e s  with masses t o  about 10-13g near the Earth as w e l l  as i n  i n t e r -  
plniietai-y space. 
phenomena were u t i l i z e d ;  which a t tend  the meteor hody impact against  an obstacle .  
- - ~ _ _  

A q  I SSE1,IX)VANIYA hEEORN0Y PYLI S PObIOSFlCHYU R W T  I SPUTNIKOV. (9 



;I meteoric p a r t i c l e ,  [lying w 
i t c )  h i t s  the  ohstacle ,  which 
whcrcvmon the Dulse of sensor 

t h  a veloci ty  % 5 hn/sec ( r c > l : i t i w  t o  
is the  measurcinent tlcvice , tlic p:tr . t  i c I C  
s material, e jectcd a t  explosion, cs -  

ceccls s i g n i f i c m i l y  the impulse of the p a r t i c l e  i t s e l f .  
ieccived by the sensor,  i s  a c e r t a i n  function of meteoric p a r t i c l e ' s  mass arid 
ve 1 o c i t y . 

This "reactive" I r i i p ~ i I s ~ ~  

The theore t ica l  ca lcu la t ion ,  performed by K .  P .  Stanyukovich [ 1) , has sho\~n 
t i i , i t  f o r  grea t  v e l o c i t i e s  the regis tered pulse i s  proportional t o  tlic encrv,!. 1 ,  
of- the p a r t i c l e .  The law I a E i s  not universal ly  adopted. P I .  A .  Inmci i t 'yc i  
'~sswnes [Z] t h a t  I a: mvle6 , whereas in American works formula I mv is < d o p l ( ,  I ,  
\.liere in - arid v a r e  respectively the mass and the veloci ty  of thc partic11 . l b i  
1)roccssing ourexperimental  data  w e  s t a r t e d  irom the law I a E.  

For the r e g i s t r a t i o n  of  react ive pulses a ball i s t i c  p iezoe lec t r ic  scilso:' was 

1 t: e l a s t i c  ce l l  induces deformation of the  p iezoe lec t r ic  elenients, which indu  
1 1 :  I i i ze t l  [ 3 ] ;  it has parted c e l l s :  a mass cel l  and ;~II e l a s t i c i t y  c e l l .  The fiexiii-c 

1 t '  I Ic.ctric voltage.  ed l ~ y  ohser- 
1 the rebound of  the l i t t l e  sphere of known mass, f a l l i n g  from s p e c i f i c  height.  

1 

The s c n s w ' s  a lxolute  c a l i b r a t i o n  can be perfo 

(1, f o r  r e a l  values of  c o l l i s i o n  times with the splicre, the sensor operates 
I ha l l is t ic  device,  j u s t  as when i t  is h i t  by a meteoric p a r t i c l e .  

When meteoric p a r t i c l e s  h i t  the sensor,  there  appear on the piezoelements 

I i i  I traiisfornier assuring the resonance a ~ n p l i f i c a t i o n  of s i g n a l s ,  t h e i r  p a r t i t i o n  
I:\ ,,iiiplitude i n  liands, the memorizing of number of impacts i n  t r i g g e r  elements 
, < I L C I  the del ivery t o  telemetry of the information from each.element 3-E the  memory 

o i  : iqes i n  the form of  shor t - l ived  damping o s c i l l a t i o n s ,  which en ter  thc m p l i -  

- -  
C, tern. # 

'I'hus , the  various construction- type p iezoe lec t r ic  sensors applied by us 
< t  1 lowed the r e g i s t r a t i o n  of  the nwnber of meteoric p a r t i c l e  impacts per  units 
01 <ires and time and a c e r t a i n  function of the mass and ve loc i ty  of a p a r t i c l e ,  
a iyarent ly  c lose t o  i ts  energy. 

The estimate of the  mass of a p a r t i c l e  na tura l ly  depends on the  adopted 

The ideas expressed 
veloci ty  magnitude. Iflien processing the  r e s u l t s  o f  our first measurements, the 
p a r t i c l e  ve loc i ty  was assumed t o  be equal t o  40 kdsec.  
1)y h'hipple [4 ]  about the  encounter veloci ty  of meteor p a r t i c l e s  with the satel- 
l i t e  as being % 15  h / s e c  appear t o  us as q u i t e  well founded. This is  why con- 
irersion was made f o r  t h e  f irst  experiments, and i n  subsequent operations the 
encounter ve loc i ty  of p a r t i c l e s  with the  sa te l l i t e  was taken equal t o  15 h / sec .  

Compiled i n  Table 1 are the r e s u l t s  of invest igat ions o€ meteoric p a r t i c l e s  
on Soviet rockets and sa te l l i t es  [ S ,  61. The areas  of operational surface S ,  
;111d i n  the case of geophysical rockets,  the  e f f e c t i v e  a rea ,  a r e  given f o r  a l l  
the experiments, as well as the device's  operation time t, the  impact f 2quency 
N m d  the a l t i t u d e  range 14. The apparatus'working of f  was performed i n  the ex- 
pcriments with geophysical rockets.  The impact frequency of meteoric p a r t i c l e s  
Tegistered i n  these experiments contains an indefineteness ( fac tor  of the order 
of 3 ) .  
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T A B L E  1 

Date I ~ S a t  
I s ,in2' t , sec jm2 . I l , h  

I 

Geophysical rocket 

'Third sate1 l i t e  

0.M 

n.05 
11.75 

7 
5.10-. 

..IO-' 

<2.1*' 
< 5 .  lo-' 
<lo-' 

<5.111-1 

<5.10-' 
D . I O - '  

4. Id-' 
2. tn-1 
4.10-' 

7.  fn-8 

<2.10-1 

5.10-1 

1 , 1  to-' 

IO-' 
6.111-3 
4.10-a 
10-1 

2.4.10-' 

5 ,8  * IO-' 
10-1 

I .5.10-' 
7 . 5 . 1 P  

8.10-' 

7.10-' 

3.10-' 

533 

592 
3413 

6.  (0. 

24.V 1957 . 
Z5.VIII 1957 
28.11 19% 

15.V 19SU r .  
16-17.V 

I95R I' 

t95U r .  
i n  -25 v 

4 j 131 lOO--"M) 

100-200 
l?/Lt297 

400--1880 
400-70 

400-700 

Firs t  cosmic rocket 

2nd cosmic rocket 

2.1 1959 r.  

> io-* 

12.IX 1959 

AIS "LUNA- 3" 

AMs ?\li\RS - 1 

4-lR.S 1959 2.3.iO' 

3 10' 

I IO' 

'2.5.lP 

l.fi.10' 

4.5.10' 

4.8.101 
2.4.10' 
1.5.105 
5.10' I 

I P  

102.007 
470.000 

fi,G.10'-42.1P 1 . X I  1962 
2.  x 1-3I.SI 

19CO r. 
3i .XIl  1962 
-!!.I 1963 

: 10-7 

3)  -3t . I  
1964 r. 

11--13.11 
19Oh r. 

21-25, I I 
186'1 r. 

2 9 . 1 1  
5.111 

3.  I I--5.111 

i 0.03 
I 

0.03 ' 1,5.tv 

1.6.101 , 

I .7.1119 

u. 10' 
5.10' 

AES "ELEKTRON- 4" 

AIS "ZONn-3" 

AIS "1711N13R/\- 2" 

11.VII-1.IK 
1964 r. 

18.VII 
I965 r. "63. IP > io-' 

2R.10' \to-' 

I 
I 

- . . ~  I i 

N. t3. AIS means 1 1 a ~ t o m 3 t i ~  in te rp lane tary  s t a t ion"  
1 1  a r t i f i c i a l  Ea r th ' s  sa te l l i t e  

11VENER4" means VENUS 
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The increased density of meteoric particles near the Earth, observed 
from U.S.rockets in the 100 - 150 km altitude range, was registercd in the 
USSR during experiments performed at 100 - 300 km. 

out lately from rockets in the 120 - 450 km altitude range [7] allowed the 
evaluation of the density of scattering matter in that range. 
Mikirov data the density of aerosol matter at 450 - 500 km has a value equal 
to g/cm3. This estimate is the lower limit. Therefore, the density of 
dust matter at 500 km is no less than by one order greater than its density in 
interplanetary space. 

The work concerned with the study of atmosphere brightness and carried 

According to 

Observation of twilight sky glow provides an independent corroboration of 
the existence of increased density of dust particles near the Earth [8, 91. 
From photometric observations of twilight sky brightness N. B. Divari determi- 
ned the concentration of dust at 100 km, found to be equal to 2 - 
which exceeds by 6 - 7 orders the concentration obtained from experiments on 
rockets and satellites. Divary explains this discrepancy by the presence in 
that region of tiny dust that can not be registered with the aid of rockets and 
satellites, but which scatters the solar radiation. 
tration of tiny dust responsible for the twilight scattering of solar radiation 
drops with the increase of altitude substantially more rapidly than the concen- 
tration of coarser particles registered on rockets and satellites may, according 
to [ 9 ] ,  by considered as the proof that the altitude region from 100 to at least 
300 Ion is the place of formation of tiny dust particles, as a result of grinding 
of the near-Earth dust cloud, or the place of their accumulation. 

The fact that the concen- 

Several hypotheses are brought forth in order to explain the existence of 
a dust cloud about the Earth [lo - 161. 

Apparently, so far none of these hypotheses, explaining the presence of 
increased density of meteoric particles near the Earth, may be finally accepted 
as yet. 

The investigation of meteor matter with the aid of rockets and satellites 
has shown that its spatial density decreases with the distance from the Earth. 
For particles with mass of g the number N of impacts in the 100 - 300 lun 
altitude range is N = 3 
N % 10: impacts/m2 sec. 
from Earth N = 9 f impacts/m2 sec according to measurements on the 
2nd and 3rd cosmic rockets, whereas on the first cosmic rocket no impacts were 
registered during the time of 3.6 *lo4 sec. 
Explorer-6 and Pioneer-1, N = 5 t 4 The great divergence in the 
data obtained may possibly constitute an indication on density fluctuation of 
meteor matter in interplanetary space. 
meteor matter in the zodiacal cloud, obtained by a photoelectric method, give 
N = 

17 and in the 400 - 2000 km range it is 
In ranges of tens and hundreds of thousand kilometers 

According to measurements on 

Extreme estimates of spatial density of 

t 10-5  m2 sec-1. 

Whipple noted a strong dependence N(h). However, the variation of N with 
the distance from Earth through distances % lo4 km is difficult to describe by 
a single simple dependence N(h). 
altitude range than beyond 2000 h. 

The drop of N is steeper in the 100 - 2000 km 
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lor 0 1  

'Ilw i;ie:in ~'c~liiccd ciirvc I o r  the nwnlier ot 
p a r t i c l e s  wit11 inasscs from 
plo t ted  by Alcxmder, MacCrackcn e t  a1 in  
I902 [17] (Fig.1) , shows a good agreement 
of  experimental data  (including those of  
I:lcktron-;! and Electron-4,  added t o  Fig.1) 
desp i te  the f a c t ,  as already mentioned, 
t h a t  there is  discrepancy i n  the  assumed 
ilependence of the pulse I ,  reg is te red  by 
scnsors ,  on the mass and ve loc i ty  of the 
p a r t i c l e  i n  Soviet and American works. 
I n  the l a t t e r  it is assumed 

t o  10-l' 6 ,  

I = mv, 

whcreas i n  the fonncr 

rnv ' 1 = A--- 
2 '  

wlicrc 111 ~ 1 1 1 ~ 1  v ;ire tlic iii:iss ;ind the v c ~ l o -  
c i t y  oT the P a r t i c I e .  ;\ppirent 1 )*, in the 
f i n a l  w s o r t ,  the discrcp;iiicics i n  the 1111- 

nierica! value of tlie cocefi ciimt and i n  
thc values of ve loc i ty  adopted f o r  the c a l -  
cu la t ion  lead to  accorcl i n  tile r i n d  r e s u l t s  
within the limits of measurement precis ion.  

The data  on meteoric p a r t i c l e  re- 
g i s t r a t i o n  r e l a t i v e  t o  obstacle  perfo- 
r a t i o n  from Explorer-16 [18] and Ariel-2 

do not f i t  the  curve of Fig.1.  
borates t h e  e a r l i e r  assumption by Whipple 
on the basis of  meteor observation from 
the Earth of the  exis tence of meteor 
bodies with d e n s i t i e s  % 0.5 g/cm3 [ 2 O ] .  

1191 f o r  a mass range % 5 - 5 
This corro- 

" 2  
v 3  
0 4  
0 5  
e 6  
r 7  
.8 

* 10 
/ I  

09 

-%. 
F i g .  1. 
dis t r ibut ioi i  of  nietcoric partoC 1v~; 
by masses i n  the v i c i n i t y  o f  t h \  
Earth according t o  observat ions 
from rockets and Ear th ' s  art1 l i c i a l  

s a t e l l i t e s  

hlcan reduced curvc o f  t!icl 

1) Explorer- S (USA) ; 2)  Vanguard- 3 
(USA); 3) Explorer-1 (USA); 4 )  1J.S. 
rockets :  5) 3rd AES (USSR) : h) 2nd 
cosmic rocket (USSR); 7) 2nd cosmic 
rocket (USSR) ; 8) AIS Luna-3 (IJSSR) ; 
9)  Pioneer-1 (IJSA) ; lo) Elelctron-2 
(USSR) ; 11) Elektron-4 ([JSSR) 

'leasiireinents w i t h  tlie a i d  of rockets and s a t e l l i t e s  have shown t h a t  the 
densi ty  of meteoric p a r t i c l e s  is subject t o  s p a t i a l  and temporal f luctuat ions.  
liesides streams there  were observed separate c l u s t e r s  of meteoric p a r t i c l e s  
with i r r e g u l a r  s p a t i a l  p a r t i c l e  density i n  them. 
c l u s t e r s  var ied within broad limits, reaching mil l ions of  kilometers. 
apparently e x i s t  a l s o  very r a r e f i e d  formations t h a t  are d i f f i c u l t  t o  make appa- 
r e n t  on account of  t h e i r  low s p a t i a l  density.  

The l i n e a r  dimensions of these 
There 

Clusters  oi micrometeoric p a r t i c l e s ,  not observed on Earth and riot belong- 
ing t o  meteor streams known on Earth,  were detected with the a i d  of sa te l l i t es .  
Between 30 January and 1 0  $larch three  meteor p a r t i c l e  c l u s t e r s  were reg is te red  
on Electron-2 during an exposure time of  479 hours (see [ 2 1 ] ) .  They were 
Observed from 1 4  t o  49 hours with a temporal dis tance of 144-177 hours between 
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thcm, when not a s ing le  impact was mea ured. The l i n e a r  dimensions of c 11s - 
ters reached 3 t o  5 nii l l ion km. 
1904 was s u f f i c i e n t l y  dense t o  allow the  detennination of the  d i r ec t ion  of  i ts  
niotion. 
irnpacts along the  o r b i t  permitted the out l in ing  over i t  the  p a r t ,  t o  whicli cor-  
responded only three  of the 185 impacts (F ig .2) .  Such a d i s t r i b u t i o i ~  of  i i n p ~ i c ' t ~ ;  
is possible  i n  the  case when the  Earth passes through the  c l u s t e r  o r  rrlctcor- par- 
t i c l e s  ( s imi l a r ly  t o  stream cross ing) .  In t h i s  case ,  t he  g rea t e r  01' smaller 
p a r t  of sa te l l i t e  o r b i t  i s  found t o  be shielded by the Earth a t  a correspond- 
ing angle between the  s a t e l l i t e  o r b i t  plane and t h e  concentration ve loc i ty  

The f i r s t  of them, reg is te red  011 30-31 . J n n .  

The clistr.iIwtion 01' 185 impacts were reg is te red  during % 15  hours. 

vec tor .  

Fig.2. Concentration of meteoric p a r t i c l e s  observed on 
30-31 January 1964 

IT is the  Ekrth 's  ve loc i ty ,  the ve loc i ty  of the  stream. The 
impacts corresponding t o  d i f f e r e n t  convolutions a r e  shown by d i f  - 

f e ren t  signs 

The geometrical considerat ion of the  problem has shown t h a t  i n  the  given 
case t h i s  angle is equal t o  Q, 36", and t h e  angle between the  d i r ec t ion  of con- 
c e n t r a t i o n ' s  ve loc i ty  vector  and t h e  Earth 's  ve loc i ty  vector  is equal t o  S 4 4 2 O .  
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As may be seen from this Table, the I Masses of particles 
distribution of particles by masses for g 

i. 

i Number 
of particles 

by a single law. In the formula 

F(M)Q 1 / M ,  

characterizing the law of particle distri- 
bution by masses, n 2 for ml and m2, and 
n < 2 for m2, m3, and m3, m4. 

Prior to 10 March 1964, and so long as the apparatus was functioning, two 
more concentrations of meteoric particles were observed from 11 to 13 
23 to 25 February. Since during that time only a small number of impacts were 
registered (in one case 10, in the other 24), it was not possible to determine 
the possible direction of cluster displacements, and for the estimate of the mass 
of particles their velocity of 15 km/sec was assumed, which is 
us for sporadic meteoric particles. 

was in these case N2 = 2.4 - 

and from 

usually taken by 

The number of registered impacts of particles with mass 6.5 * lo8 b m 2 2 * 10-8g 
and N3 = 5.8 - 

From 29 February to 10 March we registered still four more impacts, of which 
two for about 22 hours from 29 February to 1 March and two on 5 March for about 
14 hours. 

It shoulcl be noted that the average number of impacts for particles with mass 
6.5 * 10-8 2 rn 2 2 - 10e8g from 3 February to 10 March during a time of 460 hrs 
constituted 7.5 - impacts/m2 sec, which fits well the reduced curve composed 
by Alexander et a1 (see Fig.1). 

The concentration of micrometeoric particles, not coinciding with streams 
Concentration of particles with mas- known on Earth, were also observed earlier. 

ses 2 - g at v = 15 km/sec was registered near the Earth on 
the 3rd satellite on 15 May 1958. 
which is about three and one half orders more than the concentration observed in 
subsequent days. In this concentration (cluster) the mass of particles 
could have been of the order of 5 . 10 -lo g in t h  assumption that its velocity 
was 70 km/sec. 

g > m > 6. 
N constituted for it from 4 to 11 impacts/m2 sec 
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The stream of sporadic meteors not registered on the ground was also obser- 
ved by American researchers on Explorer-1 [22]. 

The interplanetary station (AIS) Mars-1 allowed the investigation of meteor 
On the day of matter beyond the Earth's orbit, at great distances from the Sun. 

launching, 1 September 1962, the Earth and AIS Mars-1 alongside with it crossed 
the Taurides stream. 
with masses > 10-7g were registered at the distance from 6600 to 42000 km from the 
Earth. The average impact frequency constituted 7 . 10 -3 impacts/m2 sec. 
for sporadic meteor bodies the number of impacts by particles of the indicated 
mass is about 
particles belonged to the stream. 

During 100 minutes of flight 60 impacts of meteoric particles 

Since 

impacts/m2 sec, it may be considered that all the registered 

The spatial density of meteor bodies in the strea was extremely irregular. 
The particles moved in space by separate clusters observed at distances of 4000- 
45000 kn from one another. The measured spatial density of meteor bodies, aver 
aged by impact accumulation time (2 min.), fluctuated within the limits 0.35 :- 5.4 - 
.lo -6 m-3, i. e. one meteor body in a cube with a 60 - 140 m edge. 

In the second half of November and in December no impacts were registered 
in the course of observations amounting to some 7.5 hours in the aggregate, and 
carried out at a distance of some 23 million km from the Earth, i. e.. it may be 
assumed that the data on the number of sporadic meteor bodies with masses 210-7g 
obtained for the neighborhood of the Earth's orbit (according to observations at 
distances of thousands of lan from the Earth) apparently remain valid also for 
greater distances from the Sun, i.e. for m > g, N 2, 10-5impacts/m2 sec 
or less. 

Between 31 December 1962 and 30 January 1963 AIS Mars-1 registered again an 
increased density of meteor matter in interplanetary space at a distance from 
the Earth from 23 to 45 million Ian. This concentration was identified with neither 
meteor stream known on Earth. 
impacts were noted, whereupon the mean frequency constituted 4.5 
The spatial density of meteor bodies in this formation was as irregular as in the 
case of Taurides stream. 
1.7 .10-6and 6.7 -10-4 m -3, while the distance between them varied from 8000 to 

For an aggregate observation time of 4 hours, 104 
imp/m2 sec. 

Separate clusters had a density fluctuating between 

190,000 h. 

After 30 January 1963 the apparatus for the registration of meteoric par- 
This is why it is unknown how long the motion of ticles no longer functioned. 

.4IS Mars-1 continued in a medium with increased spatial density of meteor bodies. 

The investigations with the help of cosmic rockets ZOND-3 and VENERA-2, 
launched in 1965, allowed us to measure the spatial density of meteor bodies 
along the flight trajectory of the rockets in the direction from the Earth's 
orbit toward the Sun and from the Sun. 
impacts on these rockets was conducted with the aid of piezoelectric sensors disL 
posed at the opposite side of solar cells, which are sensitive to impacts of 
particles with masses 2 10-7(at particle velocity of 15 km/sec) . 
sensitive to impacts constituted an area of 1.5 m2. 

The registration of meteor particle 

The surface 
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Most of the time the impact accumula ion time was of 4 hours, but in iso- 
lated cases it was of 2 minutes, and at times even several days, eventually 
exceeding one month. Inasmuch as cases of overfilling of counter circuits of 
the electronic block are always possible with the resulting break in the flow 
of information, the number of impacts registered in the course of the experiments 
must be considered as a minimum. 

The preliminarily processed data from Zond-3 and Venera-2 are related to mea- 
surements along the rocket flight trajectory from the Earth's orbit opposite to the 
Sun to distance of 47 million km, and toward the Sun to 25 million lan. 

Plotted in Figures 3 and 4 is the dependence of the number of registered 
impacts, corresponding to every million kilometer range along the normal to the 
orbit of the Earth, respectively in the direction from and to the Sun. 
cases the average number of impacts constitutes 5.7 - 10- and 7.8 10- imp/m2 sec. 
respectively, that is, the quantity of meteor matter in the direction from the Sun 
exceeded by about one and one half to two times its quantity in the direction at 
the Sun. 

In these 

As may be seen, no substantial difference in the density distribution of 
meteoric particles was observed in comparable experiments. The concentration in 
the Earth's orbit region to distances of several million lun is explained by the 
coincidence of the moment of registration time with the presence in these regions 
of meteor streams Perseides and Aquarides for Zond-3 and Taurides for Venera-2?( 

Fig. 4. 
in the direction toward the Sun 

Same as for Fig.3 but 

Fig..?. Number of registered impacts corresponding to 
evcry million h range along the normal to the orbit 

of the Earth in the dizection from the Sun 

* 'lrenera'' is the Russian transliteration of 'Venus". 
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Inasmuch as the density of meteor matter in interplanetary space is quite 
irregular, the data obtained in this isolated.e:2ueriment cannot serve as a basis 
for any conclusions concerning the distribution of meteor matter in the solar 
sys tem. 

The space rockets Zond-3 and Venus-2 intersected in the course of their 
flight a series of meteor particle concentrations, part of which belonged to 
meteor streams well known on Earth (Figs 5 and 6). 
concentrations fluctuated within broad limits, reaching millions of kilometers. 
The registered extended concentrations included separate densifications of meteor 
particles for which the frequency of impacts oscillated from 10-1 to 10-5impacts 
per m2 sec. 

The extension of separate 

Fig.5. Registration data of meteoric particles along the flight 
trajectory of ZOND-3 

v) 
c, 
U 
cd 

.& 
A z 

Fig.6 . Registration data of meteoric particles along the flight 
trajectory of Venera-2 

Therefore, the meteor matter is apparently incorporated within the inter- 
planetary space mostly into more or less dense formations. 

A conclusion may be derived on the basis of the experiments carried out 
that the irregularity in the distribution of meteor matter in space is rather 
a rule than an exception. 
This can be judged only after the materialization of a sufficient number of 
analogous experiments, though meteor matter density fluctuations by a falztor of 
2 - 7 were noted on Mariner-4 over different portions of flight trajectory. 

Are the data obtained on Mariner-4 such an exception? 
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The greater the difference in spatial densities of separate concentrations, 
and and the more they differ in their extension, the more we are convinced 
that in order to ascertain the rules of meteor matter distribution a systematic ac- 
cumulation of observation data related to various regions of interplanetary space 
is indispensable. 

In conclusion the author conveys his gratitude to the large team of coworkers 
having participated in the working out an creation of the apparatus, in the pro- 
cessing of experimental data and in the discussion of the results of measurements. 
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